EAST Search History 



Ref 

# 


Hits 


Search Query 


DBs 


Default 
Operator 


Plurals 


Time Stamp 


L3 


1 


(opacit$3 and boundar$3 and pixel 
and (winding near3 count)).CLM. 


US-PGPUB 


OR 


ON 


2006/03/03 11:03 


L2 


1 


(opacit$3 and boundar$3 and pixel 
and (winding near3 count)).CLM. 


US-PGPUB 


OR 


OFF 


2006/03/03 11:03 


LI 


2 


"5231695".pn. 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 11:02 


S12 
8 


1 


S127 and (winding adj count$l) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 11:01 


S12 
7 


167 


S125 and opacity 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:59 


S82 


146 


S80 and opacity 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:59 


S12 
6 


0 


S125 and "345"/$. eels 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:58 


S12 
5 


5556 


"(1-alpha)" 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:58 


S12 
4 


4 


((scan adj conversion) and (alpha)) 
and (winding adj count$l) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 09:58 


S81 


0 


S80 and "345"/$.ccls 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:58 


S31 


3 


((scan adj conversion) and (alpha)) 
and (winding adj count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 09:58 
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S12 
3 


46 


345/61 l.ccls. and ((opacity or 
transparen$3) same (pixel and 
(object or character or polygon))) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:56 


S12 
2 


16 


345/611.ccls. and ((opacity or 
transparen$3) same boundar$3) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:56 


SIO 
3 


46 


345/61 l.ccls. and ((opacity or 
transparen$3) same (pixel and 
(object or character or polygon))) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:56 


SIO 
2 


16 


345/61 l.ccls. and ((opacity or 
transparen$3) same boundar$3) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:56 


S12 
1 


8 


"winding count" same opacity 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:55 


S12 
0 


4 


345/592.ccls. and (total near3 
opacity) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:54 


Sll 
9 


2 


"winding count" near7 (multipl$5) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:54 


Sll 
8 


1 


"winding count" near7 opacity 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:54 


Sll 
7 


7 


"intrinsic opacity" 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 09:54 


Sll 
6 


1 


382/199.ccls. and ((transpar$4 or 
opac$3) near7 pixel) same 
boundar$3 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 09:54 
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Sll 
5 


0 


382/199.ccls. and (opacity or 
transparen$3 or translucen$3) and 
(winding adj count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:54 


SIO 

1 


2 


"winding count" near7 (multipl$5) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:54 


SIO 
0 


1 


"winding count" near7 opacity 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:54 


S99 


7 


"intrinsic opacity" 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 09:54 


S98 


4 


345/592.ccls. and (total near3 
opacity) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:54 


S97 


1 


382/199.ccls. and ((transpar$4 or 
opac$3) near7 pixel) same 
boundar$3 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 09:54 


S96 


0 


382/199.ccls. and (opacity or 
transparen$3 or translucen$3) and 
(winding adj count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2006/03/03 09:54 


Sll 
4 


116 


winding adj count$l 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 09:04 


S95 


114 


winding adj counts 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 09:04 


Sll 

3 


210 


345/592.ccls. 


US-PGPUB; 

USPAT; 

DERWENT 


OR 


ON 


2006/03/03 08:29 


Sll 
2 


0 


345/441.ccls. and (instrinsic near5 
(transpar$4 or opac$3)) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:29 
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Sll 

1 


6 


345/441.ccls. and ((transpar$4 or 
opac$3) near7 pixel) same 
boundar$3 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:29 


Sll 
0 


0 


345/629.ccls. and (instrinsic near5 
(transpar$4 or opac$3)) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:29 


S94 


195 


345/592.ccls. 


US-PGPUB; 

USPAT; 

DERWENT 


OR 


ON 


2006/03/03 08:29 


S93 


6 


345/441.ccls. and ((transpar$4 or 
opac$3) near7 pixel) same 
boundar$3 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:29 


S92 


0 


345/629.ccls. and (instrinsic near5 
(transpar$4 or opac$3)) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:29 


SIO 
9 


16 


345/629.ccls. and ((transpar$4 or 
opac$3) near7 pixel) same 
boundar$3 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:27 


SIO 
8 


0 


345/470.ccls. and ("real opacity") 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:27 


SIO 
7 


0 


345/470.ccls. and ("winding count") 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:27 


S91 


11 


345/629.ccls. and ((transpar$4 or 
opac$3) near7 pixel) same 
boundar$3 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:27 


SIO 
6 


53 


345/470.ccls. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:26 


SIO 
5 


4 


doan-Khanh-phi-van.in. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:08 


SIO 
4 


2 


doan-Khanh.in. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:08 



3/3/2006 11:03:28 AM 

C:\Documents and Settings\acaschera\My Documents\EAST\Workspaces\10022376_Doan.wsp 



Page 4 



EAST Search History 



S90 


50 


345/470.ccls. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:08 


S89 


4 


doan-Khanh-phi-van.in. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:08 


S88 


2 


doan-Khanh.in. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2006/03/03 08:08 


S84 


39 


345/611.ccls. and ((opacity or 
transparen$3) same (pixel and 
(object or character or polygon))) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/10/31 14:58 


S83 


14 


345/611.ccls. and ((opacity or 
transparen$3) same boundar$3) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/10/31 14:58 


S71 


2 


"winding count" near7 (multipl$5) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/10/31 14:58 


S73 


3 


345/592.ccls. and (total near3 
opacity) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/10/31 14:57 


S72 


1 


"winding count" near7 opacity 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/10/31 14:57 


S70 


7 


"intrinsic opacity" 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/10/31 14:57 


S67 


1 


382/199.ccls. and ((transpar$4 or 
opac$3) near7 pixel) same 
boundar$3 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/10/31 14:57 


S66 


0 


382/199.ccls. and (opacity or 
transparen$3 or translucen$3) and 
(winding adj count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/10/31 14:57 
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S56 


105 


winding adj counts 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/10/31 14:56 


S54 


5 


345/441.ccls. and ((transpar$4 or 
opac$3) near7 pixel) same 
boundar$3 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/10/31 14:55 


S52 


0 


345/629.ccls. and (instrinsic near5 
(transpar$4 or opac$3)) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/10/31 14:55 


S49 


177 


345/592.ccls. 


US-PGPUB; 

USPAT; 

DERWENT 


OR 


ON 


2005/10/31 14:55 


S51 


10 


345/629.ccls. and ((transpar$4 or 
opac$3) near7 pixel) same 
boundar$3 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/10/31 14:39 


S12 


41 


345/470.ccls. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/10/31 13:48 


S2 


1 


doan-Khanh-phi-van.in. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/10/31 13:48 


SI 


1 


doan-Khanh.in. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/10/31 13:48 


S87 


285 


S86 and pixel 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 10:01 


S86 


2766 


(alpha or opacity) near3 (character) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 10:01 


S85 


1 


(overall near3 opacity) near5 
(object or polygon or character) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 10:01 
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S80 


4821 


"(l-alpha)" 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 09:45 


S79 


16974 


"(1-a)" 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 09:45 


S78 


7 


(total near3 alpha) near3 (object or 
character or polygon) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 09:45 


S75 


2 


(total near3 opacity) near5 object 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 09:43 


S77 


0 


(total near3 opacity) near5 
(character) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 09:30 


S76 


0 


(total near3 opacity) near5 
(polygon) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 09:30 


S74 


0 


(total near3 opacity) near7 minus 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 09:30 


S69 


3 


(boundary near5 pixel) and ("real 
opacity" or "intrinsic opacity") 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:44 


S68 


0 


382/199.ccls. and (winding adj 
count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:42 


S35 


0 


382/199.ccls. and (winding adj 
count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:42 
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S65 


1 


345/441. eels, and (opacity or 
transparen$3 or translucen$3) and 
(winding adj count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 08:41 


S64 


1 


345/592.ccls. and (opacity or 
transparen$3 or translucen$3) and 
(winding adj count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 08:41 


S63 


2 


345/629.ccls. and (opacity or 
transparen$3 or translucen$3) and 
(winding adj count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 08:41 


S23 


2 


345/629.ccls. and (opacity or 
transparen$3 or translucen$3) and 
(winding adj count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 08:40 


S62 


34 


345/629.ccls. and (scan adj 
conver$4) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:36 


S61 


77 


345/441. eels, and (scan adj 
conver$4) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:36 


S60 


13 


345/592.ccls. and (scan adj 
conver$4) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:36 


S59 


0 


345/629.ccls. and (scan adj conver) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:36 


S58 


0 


345/441.ccls. and (scan adj conver) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:36 


S57 


0 


345/592.ccls. and (scan adj conver) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:35 


S17 


0 


345/592.ccls. and (scan adj conver) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:35 


S13 


98 


winding adj counts 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:34 
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S55 


48 


345/470.CCIS. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:28 


S53 


897 


345/441.ccls. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:23 


S10 


839 


345/441. cds. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:17 


S48 


891 


345/629.CCIS. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 08:02 


S16 


156 


345/592.ccls. 


US-PGPUB; 

USPAT; 

DERWENT 


OR 


ON 


2005/05/03 08:02 


S9 


791 


345/629.ccls. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2005/05/03 08:02 


S47 


3 


doan-Khanh-phi-van.in. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:01 


S46 


2 


doan-Khanh.in. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/05/03 08:01 


S39 


0 


((US-6084596-$ or US-5428744-$ 
or US-5493640-$ or US-5371843-$ 
or US-5073960-$ or US-5043711-$ 
or US-6437793-$ or US-5065342-$ 
or US-5450534-$ or US-5438656-$ 
or US-6614447-$ or US-5499323-$ 
or US-5471568-$).did.) and 
(constant near7 wind$3) 


US-PGPUB; 
USPAT; 

r\ C PI* A 1 KIT" 

DERWENT 


OR 


OFF 


2004/09/15 09:39 


S38 


0 


((US-6084596-$ or US-5428744-$ 
or US-5493640-$ or US-5371843-$ 
or US-5073960-$ or US-5043711-$ 
or US-6437793-$ or US-5065342-$ 
or US-5450534-$ or US-5438656-$ 
or US-66 14447-$ or US-5499323-$ 
or US-5471568-$).did.) and 
(constant near5 count) 


US-PGPUB; 

USPAT; 

DERWENT 


OR 


OFF 


2004/09/15 09:39 
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S37 


13 


(US-6084596-$ or US-5428744-$ or 
US-5493640-$ or US-5371843-$ or 
US-5073960-$ or US-5043711-$ or 
US-6437793-$ or US-5065342-$ or 
US-5450534-$ or US-5438656-$ or 
US-6614447-$ or US-5499323-$ or 
US-5471568-$).did. 


USPAT 


OR 


OFF 


2004/09/15 09:35 


S36 


2 


382/199.ccls. and (opacity or 
transparen$4 or translucen$4) and 
(scan adj conver$4) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 15:21 


Sll 


1167 


382/199.ccls. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 15:20 


S34 


94 


((scan adj conversion) and (alpha)) 
and (scan near3 direction) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 15:15 


S33 


25 


((scan adj conversion) and (alpha)) 
and (path near5 direction) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 15:14 


S32 


14 


((scan adj conversion) and (alpha)) 
and (scan near3 path) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 15:12 


S30 


489 


(scan adj conversion) and (alpha) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 15:11 


S29 


2 


345/629.ccls. and (alpha) and 
(winding adj count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2004/09/14 15:11 


S19 


142 


(scan adj conversion) and (opacity 
or transparen or translucen) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 15:11 


S28 


1 


((US-6084596-$ or US-5428744-$ 
or US-5493640-$ or US-5043711-$ 
or US-5371843-$ or US-5073960-$ 
or US-5450534-$ or US-5438656-$ 
or US-6437793-$ or US-5065342-$). 
did.) and (alpha) 


US-PGPUB; 

USPAT; 

DERWENT 


OR 


ON 


2004/09/14 15:10 
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S22 


2 


((US-6084596-$ or US-5428744-$ 
or US-5493640-$ or US-5043711-$ 
or US-5371843-$ or US-5073960-$ 
or US-5450534-$ or US-5438656-$ 
or US-6437793-$ or US-5065342-$). 
did.) and (opacity or transparen$3) 


1 IC D/^DI ID* 

U5-PGPUB; 

USPAT; 
DERWENT 


OK 


r\K\ 
UN 


ZULH/Uy/l't 1D.1U 


S27 


13 


345/592.ccls. and (scan adj 
conver$4) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 15:09 


S26 


1 


345/592.ccls. and (winding adj 
count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 15:09 


S25 


24 


345/441.ccls. and (opacity) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 15:08 


S24 


2 


345/441.ccls. and (winding adj 
count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 15:08 


S21 


47 


345/441. eels, and (scan adj 
conver$3) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 15:07 


S20 


2 


345/629.ccls. and (winding adj 
count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


OFF 


2004/09/14 15:06 


S18 


1 


345/592.ccls. and (winding adj 
count) 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 14:37 


S15 


10 


(US-6084596-$ or US-5428744-$ or 
US-5493640-$ or US-5043711-$ or 
US-5371843-$ or US-5073960-$ or 
US-5450534-$ or US-5438656-$ or 
US-6437793-$ or US-5065342-$). 
did. 


USPAT 


f\r* 

OR 


OFF 


2004/09/14 13:10 


S14 


11 


("4901251" | "5043711" | 
"5115402" | "5231695" | "5347619" 
| "5361333" | "5438656" | 
"5450534" | "5831622" | "6034694" 
| "6084596" | "2003/0016221").PN. 


USPAT 


OR 


OFF 


2004/09/14 11:15 


S5 


2 


"5493640".pn. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 08:33 
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S8 


5 


("4364037" | "4554538" | 
"4646076" | "4677574" | 
"4815009").PN. 


USPAT 


OR 


OFF 


2004/09/14 08:32 


S7 


7 


("4763119" | "4815009" | 
"4998211" | "5038385" | "5043711" 
| "5073960" | "5371843").PN. 


USPAT 


OR 


OFF 


2004/09/14 08:30 


S6 


2 


"4628359".pn. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 08:28 


S4 


2 


"5428744".pn. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 08:26 


S3 


2 


"6084596".pn. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/09/14 08:25 
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The elements of nature: interactive and realistic techniques 

Oliver Deusen, David S. Ebert, Ron Fedkiw, F. Kenton Musgrave, Przemyslaw Prusinkiewicz, 
Doug Roble, Jos Stam, Jerry Tessendorf 

August 2004 Proceedings of the conference on SIGGRAPH 2004 course notes GRAPH 
04 

Publisher: ACM Press 

Full text available: ^) pdf(17.65 MB) Additional Information: full citation , abstract 

This updated course on simulating natural phenomena will cover the latest research and 
production techniques for simulating most of the elements of nature. The presenters will 
provide movie production, interactive simulation, and research perspectives on the 
difficult task of photorealistic modeling, rendering, and animation of natural phenomena. 
The course offers a nice balance of the latest interactive graphics hardware -based 
simulation techniques and the latest physics-based simulation techni ... 



Level set and PDE methods for computer graphics 

David Breen, Ron Fedkiw, Ken Museth, Stanley Osher, Guillermo Sapiro, Ross Whitaker 
August 2004 Proceedings of the conference on SIGGRAPH 2004 course notes GRAPH 
04 

Publisher: ACM Press 

Full text available: ^ pdf(17.07 MB) Additional Information: full citation , abstract 

Level set methods, an important class of partial differential equation (PDE) methods, 
define dynamic surfaces implicitly as the level set (iso-surface) of a sampled, evolving nD 
function. The course begins with preparatory material that introduces the concept of using 
partial differential equations to solve problems in computer graphics, geometric modeling 
and computer vision. This will include the structure and behavior of several different types 
of differential equations, e.g. the level set eq ... 

GPGPU: general purpose computation on graphics hardware 

David Luebke, Mark Harris, Jens Kruger, Tim Purcell, Naga Govindaraju, Ian Buck, Cliff 

Woolley, Aaron Lefohn 

August 2004 Proceedings of the conference on SIGGRAPH 2004 course notes GRAPH 
•04 

Publisher: ACM Press 

Full text available: ^| pdf(63.03 MB) Additional Information: full citation , abstract 

The graphics processor (GPU) on today's commodity video cards has evolved into an 
extremely powerful and flexible processor. The latest graphics architectures provide 
tremendous memory bandwidth and computational horsepower, with fully programmable 
vertex and pixel processing units that support vector operations up to full IEEE floating 
point precision. High level languages have emerged for graphics hardware, making this 
computational power accessible. Architecturally, GPUs are highly parallel s ... 



4 Particle animation and rendering using data parallel computation 
Karl Sims 



H 



September 1990 ACM SIGGRAPH Computer Graphics , Proceedings of the 17th annual 
conference on Computer graphics and interactive techniques 
SIGGRAPH '90, Volume 24 Issue 4 

Publisher: ACM Press 

C(llut -. u, « Aft* oo a aq\ Additional Information: full citation , abstract , references , citings , index 

Full text available: TO pdf(5.82 MB) 

)£ - r terms 

Techniques are presented that are used to animate and render particle systems with the 
Connection Machine CM-2, a data parallel supercomputer. A particle behavior language 
provides an animator with levels of control from kinematic spline motions to physically 
based simulations. A parallel particle rendering system allows particles of different 
shapes, sizes, colors and transparencies to be rendered with antialiasing, hidden surfaces, 
and motion-blur. One virtual processor is assigned to each pri ... 

V-buffer: visible volume rendering 
Craig Upson, Michael Keeler 

June 1988 ACM SIGGRAPH Computer Graphics , Proceedings of the 15th annual 

conference on Computer graphics and interactive techniques SIGGRAPH 
'88, Volume 22 Issue 4 

Publisher: ACM Press 

Full text available- ff) pdff1.49MB) Additlonal ,nformation: ™ citation , references ' ^ 

uE*^— 3 ' terms 

This paper presents rendering techniques that use volumes as the basic geometric 
primitives. It defines data structures composed of numerous subvolumes, in excess of 
100,000. Over each subvolume, a scalar field describes the variation of some physical 
quantity. The two rendering methods described herein assume a trilinear variation of this 
scalar field within each volume element, unlike voxel-based techniques that assume a 
constant value for each subvolume. The result is a higher order approxima ... 

Keywords: isosurface, natural phenomena, ray tracing, volume rendering, voxel 



Session P8: nature visualization: Simulating fire with texture splats 

Xiaoming Wei, Wei Li, Klaus Mueller, Arie Kaufman 

October 2002 Proceedings of the conference on Visualization '02 

Publisher: IEEE Computer Society 

r- u . . , u fi* , tiA Additional Information: full citation , abstract , references , citings, index 

Full text available: TO pdf(1.73MB) 

terms 

We propose the use of textured splats as the basic display primitives for an open surface 
fire model. The high-detail textures help to achieve a smooth boundary of the fire and 
gain the small-scale turbulence appearance. We utilize the Lattice Boltzmann Model (LBM) 
to simulate physically-based equations describing the fire evolution and its interaction 
with the environment (e.g., obstacles, wind and temperature). The property of fuel and 
non-burning objects are defined on the lattice of the comp ... 

Keywords: fire modeling, graphics hardware, lattice boltzmann model, textured splatting 



Modeling the motion of a hot, turbulent gas 
Nick Foster, Dimitris Metaxas 

August 1997 Proceedings of the 24th annual conference on Computer graphics and 
interactive techniques 

Publisher: ACM Press/Addison-Wesley Publishing Co. 

Full text available: ^| pdf(5.92 MB) Additional Information: full citation , references , citings 



Keywords: animation, convection, gas simulations, gaseous phenomena, physics-based 
modeling, smoke, steam, turbulent flow 



Geometry on GPUs: Resolution independent curve rendering using programmable 



graphics hardware 
Charles Loop, Jim Blinn 

July 2005 ACM Transactions on Graphics (TOG), volume 24 issue 3 
Publisher: ACM Press 

Full text available: ^ pdf(440.87 KB) Additional Information: full citation , abstract , references , index terms 

We present a method for resolution independent rendering of paths and bounded regions, 
defined by quadratic and cubic spline curves, that leverages the parallelism of 
programmable graphics hardware to achieve high performance. A simple implicit equation 
for a parametric curve is found in a space that can be thought of as an analog to texture 
space. The image of a curve's Bezier control points are found in this space and assigned 
to the control points as texture coordinates. When the trian ... 

Keywords: curve rendering, graphics hardware algorithms, resolution independence, 
vector representations 



9 Dispersion Simulation and Visualization For Urban Security 

Feng Qiu, Ye Zhao, Zhe Fan, Xiaoming Wei, Haik Lorenz, Jianning Wang, Suzanne Yoakum- 
Stover, Arie Kaufman, Klaus Mueller 

October 2004 Proceedings of the conference on Visualization '04 
Publisher: IEEE Computer Society 

Full text available: ^ pdf(545.62 KB) Additional Information: full citation , abstract 

We present a system for simulating and visualizing the propagation of dispersive 
contaminants with an application to urban security. In particular, we simulate airborne 
contaminant propagation in open environments characterized by sky-scrapers and deep 
urban canyons. Our approach is based on the Multiple Relaxation Time Lattice Boltzmann 
Model (MRTLBM), which can efficiently handle complex boundary conditions such as 
buildings. In addition, we model thermal effects on the flow field using the hy ... 

Keywords: Lattice Boltzmann Model, GPU, Visualization 



10 Gaussian Transfer Functions for Multi-Field Volume Visualization 

Joe Kniss, Simon Premoze, Milan Ikits, Aaron Lefohn, Charles Hansen, Emil Praun 
October 2003 Proceedings of the 14th IEEE Visualization 2003 (VIS'03) VIS '03 

Publisher: IEEE Computer Society 

Full text available: ^ pdf(307.21 KB) Additional Information: full citation , abstract 

Volume rendering is a flexible technique for visualizing dense 3D volumetric datasets. A 
central element of volume rendering is the conversion between data values and 
observable quantities such as color and opacity. This process is usually realized through 
the use of transfer functions that are precomputed and stored in lookup tables. For 
multidimensional transfer functions applied to multivariate data, these lookup tables 
become prohibitively large. We propose the direct evaluation of a particu ... 

Keywords: Volume Rendering, Transfer Functions, Multi-field visualization 



11 Photorealistic hair modeling, animation, and rendering 
A. Nadia Magnenat-Thalmann 

>/ August 2004 Proceedings of the conference on SIGGRAPH 2004 course notes GRAPH 
•04 

Publisher: ACM Press 

Full text available: ^ pdf(17.68 MB) Additional Information: full citation 



12 Perceptually based brush strokes for nonphotorealistic visualization 
Christopher G. Healey, Laura Tateosian, James T. Enns, Mark Remple 
January 2004 ACM Transactions on Graphics (TOG), Volume 23 issue l 
Publisher: ACM Press 





Full text available: ^ pdf(479.81 KB) Additional Information: full citation , abstract , references , index terms 



An important problem in the area of computer graphics is the visualization of large, 
complex information spaces. Datasets of this type have grown rapidly in recent years, 
both in number and in size. Images of the data stored in these collections must support 
rapid and accurate exploration and analysis. This article presents a method for 
constructing visualizations that are both effective and aesthetic. Our approach uses 
techniques from master paintings and human perception to visualize a multidi ... 

Keywords: Abstractionism, Impressionism, color, computer graphics, human vision, 
nonphotorealistic rendering, perception, psychophysics, scientific visualization, texture 



13 Volume rendering: Accelerating volume rendering with texture hulls 
Wei Li, Arie Kaufman 

October 2002 Proceedings of the 2002 IEEE symposium on Volume visualization and 
graphics 

Publisher: IEEE Press 

Full text available: ^ pdf(4.48 MB) Additional Information: full citation , abstract , references , index terms 

Texture-mapping hardware has been successfully exploited for volume rendering. In this 
paper, we propose algorithms for texture-based volume rendering accelerated by texture 
hulls that avoid the transferring and compositing of empty voxels. We have developed 
methods that efficiently find all the bounding rectangles of the non-empty regions as well 
as the bounding contours that more accurately describe the borders of the non-empty 
regions. The bounding shapes are treated as the hulls of the non-e ... 

Keywords: 2D texture-based volume rendering, bounding shapes, contour simplification, 
empty space skipping, graphics hardware, texture hulls 



14 Visual simulation of smoke 

Ronald Fedkiw, Jos Stam, Henrik Wann Jensen 

August 2001 Proceedings of the 28th annual conference on Computer graphics and 

interactive techniques 
Publisher: ACM Press 

c H4 ^ i ui a ., M c>( MDX Additional Information: full citation , abstract , references , citings , index 

Full text available: Tu pdf(1.54 MB) **-* 

v- 3 terms 

In this paper, we propose a new approach to numerical smoke simulation for computer 
graphics applications. The method proposed here exploits physics unique to smoke in 
order to design a numerical method that is both fast and efficient on the relatively coarse 
grids traditionally used in computer graphics applications (as compared to the much finer 
grids used in the computational fluid dynamics literature). We use the inviscid Euler 
equations in our model, since they are usually more appropria ... 

Keywords: Euler equations, Navier-Stokes equations, computational fluid dynamics, 
participating media, semi-Lagrangian methods, smoke, stable fluids, vorticity confinement 



15 Session P11: visualization systems and image-based visualization: Comparative 
evaluation of visualization and experimental results using image comparison metrics 
Hualin Zhou, Min Chen, Mike F. Webster 

October 2002 Proceedings of the conference on Visualization '02 
Publisher: IEEE Computer Society 

Full text available: ^) pdf(1.26 MB) Additional Information: full citation , abstract , references , index terms 

Comparative evaluation of visualization and experiment results is a critical step in 
computational steering. In this paper, we present a study of image comparison metrics for 
quantifying the magnitude of difference between a visualization of a computer simulation 
and a photographic image captured from an experiment. We examined eleven metrics, 
including three spatial domain, four spatial-frequency domain and four HVS (human- 
vision system) metrics. Among these metrics, a spatial-frequency domain ... 



Keywords: comparative visualization, error metrics, human vision systems, image 
comparison, rheology, scientific visualization 



16 Producing High-Quality Visualizations of Large-Scale Simulations 
Voicu Popescu, Chris Hoffmann, Sami Kilic, Mete Sozen, Scott Meador 
October 2003 Proceedings of the 14th IEEE Visualization 2003 (VIS'03) VIS '03 
Publisher: IEEE Computer Society 

Full text available: ^ pdf(432.52 KB) Additional Information: full citation , abstract 

This paper describes the work of a team of researchers in computer graphics, geometric 
computing, and civil engineering to produce a visualization of the September 2001 attack 
on the Pentagon. The immediate motivation for the project was to understand the 
behavior of the building under the impact. The longer term motivation was to establish a 
path for producing high-quality visualizations of large scale simulations. The first 
challenge was managing the enormous complexity of the scene to fit wit ... 



17 Interactive multiresolution hair modeling and editing 
Tae-Yong Kim, Ulrich Neumann 

July 2002 ACM Transactions on Graphics (TOG) , Proceedings of the 29th annual 

conference on Computer graphics and interactive techniques SIGGRAPH 
'02, Volume 21 Issue 3 
Publisher: ACM Press 

— , u» « Attn *ao\ Additional Information: full citation , abstract , references , citings, index 

Full text available: TO pdf(9.63 MB) - 

terms 

Human hair modeling is a difficult task. This paper presents a constructive hair modeling 
system with which users can sculpt a wide variety of hairstyles. Our Multiresolution Hair 
Modeling (MHM) system is based on the observed tendency of adjacent hair strands to 
form clusters at multiple scales due to static attraction. In our system, initial hair designs 
are quickly created with a small set of hair clusters. Refinements at finer levels are 
achieved by subdividing these initial hair clusters. U ... 

Keywords: generalized cylinders, hair modeling, hair rendering, level of detail, 
multiresolution modeling 



18 Computation: Hardware-based simulation and collision detection for large particle 
^ systems 

" A. Kolb, L. Latta, C. Rezk-Salama 

August 2004 Proceedings of the ACM SIGGRAPH/ EUROGRAPHICS conference on 
Graphics hardware 

Publisher: ACM Press 

Full text available: *Q pdf(6.71 MB) Additional Information: full citation , abstract , references , index terms 

Particle systems have long been recognized as an essential building block for detail-rich 
and lively visual environments. Current implementations can handle up to 10,000 
particles in real-time simulations and are mostly limited by the transfer of particle data 
from the main processor to the graphics hardware (GPU) for rendering.This paper 
introduces a full GPU implementation using fragment shaders of both the simulation and 
rendering of a dynamically-growing particle system. Such an implementati ... 



1 9 Visualization methods and simulation steering for a 3D turbulence model of Lake Erie 
/fisv Robert Marshall, Jill Kempf, Scott Dyer, Chieh-Cheng Yen 

February 1990 ACM SIGGRAPH Computer Graphics , Proceedings of the 1990 
symposium on Interactive 3D graphics SI3D '90, Volume 24 issue 2 

Publisher: ACM Press 

Full text available: ^ pdf(1.27 MB) Additional Information: full citation , abstract , citings , index terms 

A computational model of Lake Erie serves as a framework for a study of visualization 
techniques and display methods. Various display methods are used to examine the 3D 
data. The methods use primitive representations of polygons, volumes, lines and 
particles. The display methods also incorporate stereo imagery and animation. Three 
techniques of integrating the control of the computation! model and the display of images 



are discussed. These visualization techniques are post-processing, tracking a ... 

20 Natural phenomena: Simulation of smoke based on vortex filament primitives 
Alexis Angelidis, Fabrice Neyret 

July 2005 Proceedings of the 2005 ACM SIGGRAPH/Eurographics symposium on 
Computer animation SCA '05 

Publisher: ACM Press 

Full text available: ^ pdf(407.97 KB) Additional Information: full citation , abstract , references 

We describe a method that permits the high performance simulation of fluid phenomena 
such as smoke, with high-level control for the artist. Our key primitives are vortex 
filament and vortex ring: vorticity defines a flow as well as velocity does, and for 
numerous interesting flows such as smoke or explosions this information is very compact 
and tightly linked to the visual features of the fluid. We treat these vortices as ID 
Lagrangian primitives (i.e. connected particles), which permit unbounde ... 
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The elements of nature: interactive and realistic techniques 

Oliver Deusen, David S. Ebert, Ron Fedkiw, F. Kenton Musgrave, Przemyslaw Prusinkiewicz, 
Doug Roble, Jos Stam, Jerry Tessendorf 

August 2004 Proceedings of the conference on SIGGRAPH 2004 course notes GRAPH 
f 04 

Publisher: ACM Press 

Full text available: ffl pdf(17.65 MB) Additional Information: full citation , abstract 



This updated course on simulating natural phenomena will cover the latest research and 
production techniques for simulating most of the elements of nature. The presenters will 
provide movie production, interactive simulation, and research perspectives on the 
difficult task of photorealistic modeling, rendering, and animation of natural phenomena. 
The course offers a nice balance of the latest interactive graphics hardware-based 
simulation techniques and the latest physics-based simulation techni ... 



2 



Level set and PDE methods for computer graphics j 
David Breen, Ron Fedkiw, Ken Museth, Stanley Osher, Guillermo Sapiro, Ross Whitaker 
August 2004 Proceedings of the conference on SIGGRAPH 2004 course notes GRAPH 
■04 

Publisher: ACM Press 

Full text available: ^pdf(17.07 MB) Additional Information: full citation , abstract 

Level set methods, an important class of partial differential equation (PDE) methods, 
define dynamic surfaces implicitly as the level set (iso-surface) of a sampled, evolving nD 
function. The course begins with preparatory material that introduces the concept of using 
partial differential equations to solve problems in computer graphics, geometric modeling 
and computer vision. This will include the structure and behavior of several different types 
of differential equations, e.g. the level set eq ... 



V-buffer: visible volume rendering 
Craig Upson, Michael Keeler 

June 1988 ACM SIGGRAPH Computer Graphics , Proceedings of the 15th annual 

conference on Computer graphics and interactive techniques SIGGRAPH 
'88, Volume 22 Issue 4 

Publisher: ACM Press 

r- it , .. . . £1 An kAn , Additional Information: full citation , abstract , references , citings , index 
Full text available: TO pdf(1.49 MB) 

terms 

This paper presents rendering techniques that use volumes as the basic geometric 
primitives. It defines data structures composed of numerous subvolumes, in excess of 
100,000. Over each subvolume, a scalar field describes the variation of some physical 
quantity. The two rendering methods described herein assume a trilinear variation of this 
scalar field within each volume element, unlike voxel-based techniques that assume a 
constant value for each subvolume. The result is a higher order approxima ... 



Keywords: isosurface, natural phenomena, ray tracing, volume rendering, voxel 



4 GPGPU: general purpose computation on graphics hardware 

# David Luebke, Mark Harris, Jens Kruger, Tim Purcell, Naga Govindaraju, Ian Buck, Cliff 
Woolley, Aaron Lefohn 

August 2004 Proceedings of the conference on SIGGRAPH 2004 course notes GRAPH 
04 

Publisher: ACM Press 

Full text available: ^ pdf(63.03 MB) Additional Information: full citation , abstract 

The graphics processor (GPU) on today's commodity video cards has evolved into an 
extremely powerful and flexible processor. The latest graphics architectures provide 
tremendous memory bandwidth and computational horsepower, with fully programmable 
vertex and pixel processing units that support vector operations up to full IEEE floating 
point precision. High level languages have emerged for graphics hardware, making this 
computational power accessible. Architecturally, GPUs are highly parallel s ... 

5 Geometry on GPUs: Resolution independent curve rendering using programmable 

^ graphics hardware 
^ Charles Loop, Jim Blinn 

July 2005 ACM Transactions on Graphics (TOG), Volume 24 issue 3 

Publisher: ACM Press 

Full text available: *fg pdtt440.87 KB) Additional Information: full citation , abstract , references , index terms 

We present a method for resolution independent rendering of paths and bounded regions, 
defined by quadratic and cubic spline curves, that leverages the parallelism of 
programmable graphics hardware to achieve high performance. A simple implicit equation 
for a parametric curve is found in a space that can be thought of as an analog to texture 
space. The image of a curve's Bezier control points are found in this space and assigned 
to the control points as texture coordinates. When the trian ... 

Keywords: curve rendering, graphics hardware algorithms, resolution independence, 
vector representations 



6 Dispersion Simulation and Visualization For Urban Security 

Feng Qiu, Ye Zhao, Zhe Fan, Xiaoming Wei, Haik Lorenz, Jianning Wang, Suzanne Yoakum- 
Stover, Arie Kaufman, Klaus Mueller 

October 2004 Proceedings of the conference on Visualization '04 
Publisher: IEEE Computer Society 

Full text available: *Q pdf(545.62 KB) Additional Information: full citation , abstract 

We present a system for simulating and visualizing the propagation of dispersive 
contaminants with an application to urban security. In particular, we simulate airborne 
contaminant propagation in open environments characterized by sky-scrapers and deep 
urban canyons. Our approach is based on the Multiple Relaxation Time Lattice Boltzmann 
Model (MRTLBM), which can efficiently handle complex boundary conditions such as 
buildings. In addition, we model thermal effects on the flow field using the hy ... 

Keywords: Lattice Boltzmann Model, GPU, Visualization 



7 Modeling the motion of a hot, turbulent gas 
4^ Nick Foster, Dimitris Metaxas 

August 1997 Proceedings of the 24th annual conference on Computer graphics and 
interactive techniques 

Publisher: ACM Press/Addison-Wesley Publishing Co. 

Full text available: ^ pdf(5.92 MB) Additional Information: full citation , references , citings 



Keywords: animation, convection, gas simulations, gaseous phenomena, physics-based 
modeling, smoke, steam, turbulent flow 



Session P8: nature visualization: Simulating fire with texture splats 

Xiaoming Wei, Wei Li, Klaus Mueller, Arie Kaufman 

October 2002 Proceedings of the conference on Visualization '02 

Publisher: IEEE Computer Society 

i- i. * * i ui a ma -7o a/id\ Additional Information: full citation , abstract , references , citings , index 

Full text available: TOpdfH.73 MB) ■ 

t£ - n terms 

We propose the use of textured splats as the basic display primitives for an open surface 
fire model. The high-detail textures help to achieve a smooth boundary of the fire and 
gain the small-scale turbulence appearance. We utilize the Lattice Boltzmann Model (LBM) 
to simulate physically-based equations describing the fire evolution and its interaction 
with the environment (e.g., obstacles, wind and temperature). The property of fuel and 
non-burning objects are defined on the lattice of the comp ... 

Keywords: fire modeling, graphics hardware, lattice boltzmann model, textured splatting 
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Techniques are presented that are used to animate and render particle systems with the 
Connection Machine CM-2, a data parallel supercomputer. A particle behavior language 
provides an animator with levels of control from kinematic spline motions to physically 
based simulations. A parallel particle rendering system allows particles of different 
shapes, sizes, colors and transparencies to be rendered with antialiasing, hidden surfaces, 
and motion-blur. One virtual processor is assigned to each pri ... 



10 Gaussian Transfer Functions for Multi-Field Volume Visualization 
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October 2003 Proceedings of the 14th IEEE Visualization 2003 (VIS'03) VIS '03 
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Volume rendering is a flexible technique for visualizing dense 3D volumetric datasets. A 
central element of volume rendering is the conversion between data values and 
observable quantities such as color and opacity. This process is usually realized through 
the use of transfer functions that are precomputed and stored in lookup tables. For 
multidimensional transfer functions applied to multivariate data, these lookup tables 
become prohibitively large. We propose the direct evaluation of a particu ... 

Keywords: Volume Rendering, Transfer Functions, Multi-field visualization 



11 Perceptually based brush strokes for nonphotorealistic visualization 
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An important problem in the area of computer graphics is the visualization of large, 
complex information spaces. Datasets of this type have grown rapidly in recent years, 
both in number and in size. Images of the data stored in these collections must support 
rapid and accurate exploration and analysis. This article presents a method for 
constructing visualizations that are both effective and aesthetic. Our approach uses 
techniques from master paintings and human perception to visualize a multidi ... 




Keywords: Abstractionism, Impressionism, color, computer graphics, human vision, 
nonphotorealistic rendering, perception, psychophysics, scientific visualization, texture 
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Texture-mapping hardware has been successfully exploited for volume rendering. In this 
paper, we propose algorithms for texture-based volume rendering accelerated by texture 
hulls that avoid the transferring and compositing of empty voxels. We have developed 
methods that efficiently find all the bounding rectangles of the non-empty regions as well 
as the bounding contours that more accurately describe the borders of the non-empty 
regions. The bounding shapes are treated as the hulls of the non-e ... 

Keywords: 2D texture-based volume rendering, bounding shapes, contour simplification, 
empty space skipping, graphics hardware, texture hulls 
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In this paper, we propose a new approach to numerical smoke simulation for computer 
graphics applications. The method proposed here exploits physics unique to smoke in 
order to design a numerical method that is both fast and efficient on the relatively coarse 
grids traditionally used in computer graphics applications (as compared to the much finer 
grids used in the computational fluid dynamics literature). We use the inviscid Euler 
equations in our model, since they are usually more appropria ... 

Keywords: Euler equations, Navier-Stokes equations, computational fluid dynamics, 
participating media, semi-Lagrangian methods, smoke, stable fluids, vorticity confinement 
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Hualin Zhou, Min Chen, Mike F. Webster 

October 2002 Proceedings of the conference on Visualization '02 
Publisher: IEEE Computer Society 

Full text available: ^ pdf(1.26MB) Additional Information: full citation , abstract , references , index terms 

Comparative evaluation of visualization and experiment results is a critical step in 
computational steering. In this paper, we present a study of image comparison metrics for 
quantifying the magnitude of difference between a visualization of a computer simulation 
and a photographic image captured from an experiment. We examined eleven metrics, 
including three spatial domain, four spatial-frequency domain and four HVS (human- 
vision system) metrics. Among these metrics, a spatial-frequency domain ... 

Keywords: comparative visualization, error metrics, human vision systems, image 
comparison, rheology, scientific visualization 
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Human hair modeling is a difficult task. This paper presents a constructive hair modeling 
system with which users can sculpt a wide variety of hairstyles. Our Multiresolution Hair 
Modeling (MHM) system is based on the observed tendency of adjacent hair strands to 
form clusters at multiple scales due to static attraction. In our system, initial hair designs 
are quickly created with a small set of hair clusters. Refinements at finer levels are 
achieved by subdividing these initial hair clusters. U ... 

Keywords: generalized cylinders, hair modeling, hair rendering, level of detail, 
multiresolution modeling 
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We describe a method that permits the high performance simulation of fluid phenomena 
such as smoke, with high-level control for the artist. Our key primitives are vortex 
filament and vortex ring: vorticity defines a flow as well as velocity does, and for 
numerous interesting flows such as smoke or explosions this information is very compact 
and tightly linked to the visual features of the fluid. We treat these vortices as ID 
Lagrangian primitives (i.e. connected particles), which permit unbounde ... 

17 Computation: Hardware-based simulation and collision detection for large particle 
systems 

A. Kolb, L. Latta, C. Rezk-Salama 
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Particle systems have long been recognized as an essential building block for detail-rich 
and lively visual environments. Current implementations can handle up to 10,000 
particles in real-time simulations and are mostly limited by the transfer of particle data 
from the main processor to the graphics hardware (GPU) for rendering.This paper 
introduces a full GPU implementation using fragment shaders of both the simulation and 
rendering of a dynamically-growing particle system. Such an implementati ... 
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A computational model of Lake Erie serves as a framework for a study of visualization 
techniques and display methods. Various display methods are used to examine the 3D 
data. The methods use primitive representations of polygons, volumes, lines and 
particles. The display methods also incorporate stereo imagery and animation. Three 
techniques of integrating the control of the computation! model and the display of images 
are discussed. These visualization techniques are post-processing, tracking a ... 
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This paper describes the work of a team of researchers in computer graphics, geometric 
computing, and civil engineering to produce a visualization of the September 2001 attack 
on the Pentagon. The immediate motivation for the project was to understand the 
behavior of the building under the impact. The longer term motivation was to establish a 
path for producing high-quality visualizations of large scale simulations. The first 
challenge was managing the enormous complexity of the scene to fit wit ... 
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